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(54) OFDM COMMUNICATION DEVICE 



(57) An OFDM communication apparatus compris- 
es subcarrier selecting means for selecting subcarriers 
to be transmitted for each branch in accordance with the 



number of retransmissions of transmitting signals and 
transmitting means for providing TIFFT processing to 
transmitting signals arranged in said subcarriers for 
each branch to transmit the resultant. 
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Description 

Technical Reld 

[0001 ] The present invention relates to an OFDM (or- 
thogonal Frequency Division IVIultiplexing) communica- 
tion apparatus that perfonns transmission diversity, and 
particularly to an OFDM communication apparatus that 
perfonns retransmission control. 

Baclcg round Art 

[0002] The conventional OFDM communication ap- 
paratus that performs transmission diversity will be ex- 
plained with reference to FIG. 1. FIG. 1 is a block dia- 
gram illustrating the configuration of a base station ap- 
paratus comprising the conventional OFDM communi- 
cation apparatus that perfomns transmission diversity, it 
is noted that FIG. 1 shows the configuration on the as- 
sumption that the number of branches Is 2. 
[0003] Regarding retransmission control at the base 
station apparatus having the conventional OFDM com- 
munication apparatus that perfonns transmission diver- 
sity, the explanation as an example is given of the case 
in which this base station apparatus perfomns radio 
communication with a mobile station apparatus having 
the configuration as illustrated in FIG. 2. FIG. 2 is a block 
diagram Illustrating the configuration of the mobile sta- 
tion apparatus that perfonns radio communication with 
the base station apparatus having the conventional 
OFDM communication apparatus that performs trans- 
mission diversity. The following will explain the case in 
which the base station apparatus transmits a signal to 
the mobile station and an error is present in the signal 
transmitted by the base station apparatus, In which case 
the base station retransmits the en^or signal to the mo- 
bile station. 

[0004] The signal transmitted by the mobile station 
apparatus illustrated in FIG. 2 is received by the base 
station apparatus illustrated in F1G.1. Referring to FIG. 
1 , in the receiving system, the signals (received signals) 
through an antenna 16 and an antenna 17, namely the 
received signal from a branch 1 and the received signal 
from branch 2 are subjected to FFT (Fast-Fourler-trans- 
form) processing by an FFT section 1 8 and an FFT sec- 
tion 19. Signals arranged to the respective subcarriers 
at branches 1 and 2 are outputted to a reception diver- 
sity section 20 from an FFT section 1 8 and an FFT sec- 
tion 19. 

[0005] The reception diversity section 20 provides re- 
ception diversity processing to the signals arranged to 
the respective subcarriers at the branches 1 and 2. Re- 
garding this reception diversity processing, the recep- 
tion diversity section 20 selects a received signal with a 
high reception level at the branch for each signal of each 
subcarrier or combines received signals at the respec- 
tive branches. 

[0006] A demodulating/error correcting section 21 
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provides demodulation processing and error correction 
processing to the signal subjected to reception diversity 
processing. The signal subjected to demodulation 
processing and error correction processing is sent to a 

5 retransmission control section 1 1 . In the case where no 
error is present in the signal subjected to demodulation 
processing and error correction processing at the re- 
transmission control section 11 , this signal Is outputted 
as a received signal. 

10 [0007] On other hand, in the transmitting system, a 
transmitting signal is stored in the retransmission control 
section 11 . This transmitting signal is a signal in packet 
unit. The transmitting signal stored Is transmitted to a 
coding/modulating section 1 2 from the retransmission 

IS control section 11 in accordance with transmission tim- 
ing. 

[0008] The coding/modulating section 12 provides 
code processing and modulation processing to the sig- 
nal transmitted from the retransmission control section 
20 11. The signal subjected to code processing and mod- 
ulation processing is sentto a transmitting subcan'ier se- 
lecting section 13. 

[0009] By the way. the base station apparatus can 
nonnally perfomn the transmission diversity when per- 

25 fonning TDD communication with the mobile station ap- 
paratus. Namely, the base station apparatus selects a 
signal to be transmitted for each branch based on the 
selection result done by the reception diversity section 
20 from among the signals arranged to the respective 

30 subcarriers. 

[0010] However, in the case where the time interval 
between a reverse link and a forward link is long or the 
transmitting signal is concurrently received by a plurality 
of users (mobile stations) as in multicast communica- 

3S tlons, it is difficult for the base station apparatus to per- 
forni the above-mentioned transmission diversity. 
[0011] For this reason, In the aforementioned case, 
the base station apparatus fixedly transmits the signals 
arranged to the respective subcarriers from any one of 

40 branches. Namely, in the aforementioned case, the fol- 
lowing processing is provided at the transmitting sub- 
carrier selecting section 1 3. 

[0012] More specifically, the transmitting subcan^Ier 
selecting section 13 selects subcarriers to be fixedly 

45 transmitted for each branch. For example, as subcarri- 
ers to be transmitted with respect to the branch 1 , odd- 
numbered subcamers are fixedly selected as illustrated 
in FIG. 3 A. Moreover, as subcarriers to be transmitted 
with respect to the branch 2, even-numbered subcan^i- 

so ers are fixedly selected as illustrated in FIG. 38. 

[0013] Thereafter, among the signals transmitted 
from coding/modulating section 1 2, only the signal to be 
arranged to the subcarriers to be transmitted with re- 
spect to the branch 1 is outputted to an IFFT section 14 

55 from the transmitting subcarrier selecting section 13. 
Moreover, among the signals transmitted from coding/ 
modulating section 12, only the signal to be arranged to 
the subcan'lers to be transmitted with respect to the 
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branch 2 is outputted to an IFPT section 15 from the 
transmitting subcarrier selecting section 13. 
[0014] The IFFT section 14 and IFFT section 15 pro- 
vide IFFT (Inverse-Fast-Fourier-Transform) processing 
to the signals from the transmitting subcarrier selecting 
section 13 respectively. The signals subjected to IFFT 
processing by the IFFT section 14 and IFFT section 15 
are transmitted to the mobile station apparatus via the 
antenna 16 and antenna 17 respectively. 
[0015] In a mobile station apparatus (FIG. 2), a signal 
received from an antenna 34 is subjected to FFT 
processing by an FFT section 34. A demodulating/error 
correcting section 36 provides demodulation processing 
and error correction processing to the signal subjected 
to FFT processing, and the resultant is outputted to a 
retransmission control section 31 . 
[001 6] tn the case where no error is present in the sig- 
nal subjected to demodulation processing and error cor- 
rection processing at the retransmission control section 
31 , the signal is outputted as a received signal. Con- 
versely, in the case where an error is present in the sig- 
nal subjected to demodulation processing and error cor- 
rection processing, this signal is stored onto a given 
memory. 

[001 7] In the case where an error is present in the sig- 
nal subjected to demodulation processing and error cor- 
rection processing, transmission including a packet that 
requests the base station apparatus of the retransmis- 
sion of this signal is subjected to code processing/mod- 
ulation processing by a coding/modulating section 32, 
and is further subjected to IFFT processing by an IFFT 
section33, and then the resultant is transmitted to the 
base station apparatus via the antenna 34. 
[001 8] Thereafter, in the base station apparatus (FIG. 
1), a packet subjected to a request for retransmission 
by the mobile station apparatus is transmitted to the cod- 
ing/modulating section 12 at the retransmission control 
section 11 in accordance with retransmission timing. 
This packet is subjected to the same processing as 
mentioned above, and is retransmitted to the mobile sta- 
tion apparatus via the antenna 1 6 and antenna 17. 
[0019] Thus, the signal having an error in the mobile 
station apparatus Is retransmitted to the base station ap- 
paratus. 

[0020] However, in the conventional OFDM commu- 
nication apparatus that performs the transmission diver- 
sity, there is a problem set forth below. 
[0021] More specifically, in the aforementioned mo- 
bile station apparatus, circumstances may be generated 
where poor-quality signals are intensively input for a cer- 
tain specific time as signals that will be subjected to error 
correction processing. 

[0022] In order to explain the above circumstances, 
FIG. 4 is used. FIG. 4 is a schematic view illustrating 
one example of arrangements of subcan^lers in connec- 
tion with the signal received by the mobile station appa- 
ratus that performs radio communication with the base 
station apparatus having the conventional OFDM trans- 
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mission diversity. It is noted that the transmission sub- 
cannier selecting section 13 of the base station appara- 
tus perfomns the selection of subcarrlers to be transmit- 
ted as mentioned above. 

5 [0023] When the signals where subcarriers are ar- 
ranged as illustrated In FIG. 4 is received by the mobile 
station apparatus (FIG. 2), the signals, which are out- 
putted from the FFT section 25, are those extracted from 
the respective subcarriers on the time series in order of 

10 subcarriers 1 , 2, 3, 4 ... As is obvious from FIG. 4, the 
quality of the signals arranged in the respective subcar- 
riers 1 to 4 becomes worse. 

[0024] As a result, regarding the signals Inputted to 

the modulating/correcting section 36, since poor-quality 
15 signals are intensively input for a certain specific time, 
the effect obtained from error correction processing is 
reduced and the signals having enrors are frequently 
outputted to the retransmission control section 31 . As a 
result, the base station apparatus retransmits the same 
packet. 

[0025] Moreover, in the case where the fluctuation in 
the channel (transmission path) state is slower than the 
time interval at which the base station apparatus trans- 
mits the same packet, the channel state in which the 
same packet is first transmitted and the channel state 
in which the same packet Is retransmitted are substan- 
tially the same as each other. 
[0026] In this case, at the time of receiving the signal 
including the retransmitted packet by the mobile station 
apparatus, the state of arrangement of subcarriers in the 
received signal is substantially the same as the state 
illustrated in FIG. 4. For this reason, regarding the pack- 
et retransmitted by the base station apparatus, possibil- 
ity that an error will occur is extremely increased at the 
mobile station apparatus, and this causes a problem in 
which an error occurs continuously in the packet. Ac- 
cordingly, it takes much time till the mobile station ap- 
paratus receives a certain spedf ic packet without failure 
that is transmitted by the base station apparatus. 

Disclosure of Invention 

[0027] it is an object of the present Invention Is to pro- 
vide an OFDM communication apparatus that performs 
transmission diversity capable of reducing a probability 
that errors continuously occur In the same transmitting 
signal. 

[0028] The above object can be attained by changing 
subcarriers to be transmitted for each branch in accord- 
ance with the number of retransmissions of transmitting 
signal. 

Brief Description of Drawings 
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[0029] 



FIG. 1 is a block diagram illustrating the configura- 
tion of a base station apparatus having a conven- 
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tional OFDM communication apparatus that per- 
forms transmission diversity; 
FIG. 2 is a block diagram illustrating the configura- 
tion of a mobile station apparatus that perfomns ra- 
dio communication with the conventional base sta- 
tion apparatus of FIG. 1; 

FIG. 3A is a schematic view illustrating one example 
of an-angement of subcarriers selected with respect 
to a branch 1 at the base station apparatus having 
the OFDM communication apparatus that perfomns 
transmission diversity; 

FIG. 3B is a schematic view illustrating one example 
of an^angement of subcarriers selected with respect 
to a branch 2 at the base station apparatus having 
the OFDM communication apparatus that perfonns 

transmission diversity; 

FIG. 4 is a schematic view illustrating one example 
of arrangement of subcarriers with respect to a sig- 
nal received by the mobile station apparatus that 
performs radio communication with the convention- 
al base station apparatus of FIG. 1 ; 
FIG. 5 is a block diagram illustrating the configura- 
tion of a base station apparatus having an OFDM 
communication apparatus that perfonns transmis- 
sion diversity according to an embodiment of the 
present invention; 

FIG. 6A is a schematic view illustrating one example 
of arrangement of subcarriers selected at a retrans- 
mitting time with respect to a branch 1 at the base 
station apparatus having the OFDM communication 
apparatus that performs transmission diversity ac- 
cording to the above embodiment; 
FIG. 6B Is a schematic view Illustrating one example 
of arrangement of subcarriers selected at a retrans- 
mitting time with respect to a branch 2 at the base 
station apparatus having the OFDM communication 
apparatus that perfonns transmission diversity ac- 
cording to the above embodiment; and 
FIG. 7 is a schematic view illustrating one example 
of arrangement of subcarriers with respect to a sig- 
nal received by the mobile station apparatus that 
perfonns radio communication with the base station 
apparatus having the OFDM communication appa- 
ratus that perfomns transmission diversity accord- 
ing to the above embodiment. 

Best Mode for Carrying Out the Invention 

[0030] The best mode for carrying out the present in- 
vention will be specifically explained with reference to 
the drawings. Regarding an OFDM communication ap- 
paratus that perfomns transmission diversity according 
to the present invention, the embodiment set forth below 
gives an explanation of the case as an example in which 
this OFDM communication apparatus is mounted on the 
base station apparatus. However, the OFDM communi- 
cation apparatus that perfonns transmission diversity 
according to the present invention is mountable on a 



communication temninal apparatus. 
(Embodiment) 

5 [0031] FIG. 5 is a block diagram illustrating the con- 
figuration of a base station apparatus having an OFDM 
communication apparatus that performs transmission 
diversity according to an embodiment of the present in- 
vention. Though FIG. 5 shows the case in which the 

10 number of branches is 2, the number of branches is not 
limited. 

[0032] Regarding the retransmission control using the 
base station apparatus having the OFDM communica- 
tion apparatus that performs transmission diversity ac- 

15 cording to an embodiment of the present invention 
(hereinafter simply referred to as "base station appara- 
tus"), an explanation is given of the case as an example 
in which the base station apparatus perfomns radio com- 
munication with the mobile station apparatus. The fol- 

20 lowing will explain the case in which the base station 
apparatus transmits a signal to the mobile station and 
an error is present in the signal transmitted by the base 
station apparatus, in which case the base station trans- 
mits again (retransmits) the en^or signal to the mobile 

25 station. It is noted that the configuration illustrated in 
FIG. 2 makes the mobile station apparatus implementa- 
ble. 

[0033] The signal transmitted by the mobile station 
apparatus illustrated in FIG. 2 is received by the base 

30 station apparatus Illustrated in FIG.5. Referring to FIG. 
5, in the receiving system, the signals (received signals) 
through an antenna 109 and an antenna 110, namely 
the received signal from a branch 1 and the received 
signal from branch 2 are subjected to FFT processing 

35 by an FFT section 111 and an FFT section 112. Signals 
arranged to the respective subcamers at branches 1 
and 2 are outputted to a reception diversity section 113 
from FFT section 111 and FFT section 113. 
[0034] The reception diversity section 113 provides 

40 reception diversity processing to the signals aaanged 
to the respective subcarriers at the branches 1 and 2. 
Regarding this reception diversity processing, the re- 
ception diversity section 113 selects a received signal 
with a high reception level at the branch for each signal 

45 of each subcamer or combines received signals at the 
respective branches. 

[0035] A demodulating/error correcting section 114 
provides demodulation processing and error correction 
processing to the signal subjected to reception diversity 

50 processing. The signal subjected to demodulation 
processing and error correction processing is sent to a 
retransmission control section 101. in the case where 
no en^or is present in the signal subjected to demodula- 
tion processing and error correction processing at the 

55 retransmission control section 1 01 , this signal is output- 
ted as a received signal. 

[0036] On other hand, in the transmitting system, a 
transmitting signal is stored in the retransmission control 
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section 101, This transmitting signal is a signal in packet 
unit. The transmitting signal stored or the transmitting 
signal of packet unit subjected to a request for retrans- 
mission by the mobile station apparatus is transmitted 
to a coding/modulating section 1 02 from the retransmis- 
sion control section 101 in accordance with transmis- 
sion timing or retransmission timing. 
[0037] The coding/modulating section 1 02 provides 
code processing and modulation processing to the sig- 
nal transmitted from the retransmission control section 
101. The signal subjected to code processing and mod- 
ulation processing is sent to a first transmitting subcar- 
rier selecting section 1 03 and a second transmitting sub- 
carrier selecting section 104. 
[0038] The first transmitting subcamer selecting sec- 
tion 1 03 selects subcarriers to be fixedly transmitted for 
each branch. For example, as subcarriers to be trans- 
mitted with respect to the branch 1 , odd-numbered sub- 
carriers are fixedly selected as illustrated in FIG. 3A. 
Moreover, as subcan'iers to be transmitted with respect 
to the branch 2, even-numbered subcarriers are fixedly 
selected as illustrated in FIG. 3B. 
[0039] Thereafter, among the signals transmitted 
from coding/modulating section 1 02, only the signal to 
be an^anged to the subcan^iers to be transmitted with re- 
spect to the branch 1 is outputted to a selector 1 05 from 
the first transmitting subcarrier selecting section 103. 
Moreover, among the signals transmitted from coding/ 
modulating section 102, only the signal to be arranged 
to the subcarriers to be transmitted with respect to the 
branch 2 is outputted to a selector 1 06 from the first 
transmitting subcarrier selecting section 103. 
[0040] The second transmitting subcarrier selecting 
section 1 04 selects subcarriers to be fixedly transmitted 
for each branch. However, the subcarriers selected for 
each branch by the second transmitting subcarrier se- 
lecting section 1 04 are different from those selected for 
each branch by the first transmitting subcamer selecting 
section 103. 

[0041] For example, as subcarriers to be transmitted 
with respect to the branch 1 , odd-numbered subcarriers 
are fixedly selected as illustrated in FIG. 6A. Moreover, 
as subcarriers to be transmitted with respect to the 
branch 2, even-numbered subcarriers are f ixedly select- 
ed as illustrated in FIG. 6B. 

[0042] Thereafter, among the signals transmitted 
from coding/modulating section 102, only the signal to 
be arranged to the subcanriers to be transmitted with re- 
spect to the branch 1 is outputted to the selector 105 
from the second transmitting subcamer selecting sec- 
tion 104. Moreover, among the signals transmitted from 
coding/modulating section 102, only the signal to be ar- 
ranged to the subcarriers to be transmitted with respect 
to the branch 2 is outputted to the selector 1 06 from the 
second transmitting subcarrier selecting section 1 04. 
[0043] Atthe selector 1 05 and selector 1 06, the signal 
outputted from either the first transmitting subcamer se- 
lecting section 1 03 or the second transmitting subcarrier 
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selecting section 1 04 is outputted to the IFFT section in 
accordance with control by the retransmission control 
section 101. 

[0044] More specifically, in accordance with the 
5 number of retransmissions of transmitting signal (pack- 
et) which will be transmitted from the retransmission 
control section 101, namely, whether the transmitting 
signal which will be transmitted from the retransmission 
control section 1 01 is one that will be transmitted for the 
10 first time or one that will be retransmitted, the retrans- 
mission control section 101 outputs a control signal, 
which indicates which signal from the first transmitting 
subcarrier selecting section 1 03 or the second transmit- 
ting subcamer selecting section 104 should be output- 
's ted to the IFFT section, to the selector 1 05 and selector 
106, respectively. 

[0045] According to this embodiment, the control sig- 
nal outputted from the retransmission control section 
101 is set so that; 

from selectors 1 05 and 1 06 to the IFFT section, the 
signal from the first transmitting subcarrier selecting 
section 103 is outputted, in the case where the 
transmitting signal which will be transmitted from 
the retransmission control section 101 is one that 
will be transmitted for the first time, 
from selectors 1 05 and 1 06 to the IFFT section, the 
signal from the second transmitting subcarrier se- 
lecting section 104 is outputted, in the case where 
the transmitting signal which will be transmitted 
from the transmission control section 1 01 is one that 
will be retransmitted. 

[0046] In accordance with the aforementioned control 
signal, the signal to be arranged to the subcarriers to be 
transmitted with respect to the branch 1 is outputted to 
an IFFT section 1 07 from the selector 1 05. Also, the sig- 
nal to be aranged to the subcaniers to be transmitted 
with respect to the branch 2 is outputted to an IFFT sec- 
tion 108 from the selector 106. 
[0047] The signals outputted from the selector 105 
and selector 106 are subjected to IFFT processing by 
the IFFT section 107 and IFFT section 108, thereafter 
they are transmitted to the mobile station apparatus via 
the antenna 109 and antenna 110, respectively. 
[0048] Herein, the following will explain how the state 
of the signal received by the mobile station apparatus is 
changed at the base station apparatus when the sub- 
carriers to be transmitted for each branch are changed 
at the first transmitting time of a certain transmitting sig- 
nal and the retransmitting time. 
[0049] In the case where a certain specific packet Is 
received for the first time by the mobile station appara- 
tus, when the channel state is as illustrated in FIG. 4, 
the signals, which are subjected to FFT processing at 
the mobile station apparatus, are those extracted from 
the respective subcarriers on the time series in order of 
subcarriers 1, 2, 3, 4 ... Regarding the signals thus ex- 
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tracted, the quality of the signals arranged in the respec- 
tive subcarriers 1 to 4 becomes worse, resulting in sig- 
nals where errors intensively occur for a certain specific 
time. 

[0050] On the other hand, at the time of retransmitting 
the above specific packet, the base station apparatus 
makes the subcarriers to be transmitted for each branch 
different from those at the first transmitting time with re- 
spect to the above specific packet as mentioned above. 
For this reason, the channel used when the base station 
apparatus transmits the specific packet for the first time 
and the channel used when retransmitting it are inde- 
pendent of each other, that is, different from each other. 
[0051] For this reason, in the case where the specific 
packet is retransmitted by the mobile station apparatus, 
there is a high possibility that the channel condition will 
be different from the channel state when the specific 
packet is received for the first time as illustrated in FIG. 
7. In this case, as is obvious from FIG. 7, the signals 
subjected to FFT processing at the mobile station appa- 
ratus results in a signal having a low possibility that er- 
rors will intensively occur for a certain specific time in 
low-quality signals. 

[0052] Accordingly, even in the case where the chan- 
nel used when the base station apparatus transmits the 
specific packet for the first time and the channel used 
when retransmitting it are little changed, possibility that 
an error will occur in the packet retransmitted by the 
base station is greatly reduced. Namely, in the above 
case, it is possible to prevent the problem in which en-ors 
continuously occur in the certain specific packet. 
[0053] Thus, according to this embodiment, the sub- 
carriers to be transmitted for each branch are changed 
in the case of transmitting the certain specific packet for 
the first time from the base station apparatus and the 
case of retransmitting it, so the signals which are ar- 
ranged to the subcamers and transmitted from each 
branch, are different from each other in each case. This 
makes the channel states in the respective case inde- 
pendent of each other, so that probability that errors will 
continuously occur In the same packet can be reduced. 
Accordingly, in the case where an error occurs in a cer- 
tain specifk: packet, it is possible to reduce time required 
for receiving the specific packet without any errors. 
[0054] The above embodiment has explained the 
case in which two kinds of combinations to select sub- 
carriers to be transmitted. However, the present inven- 
tion is not limited to the above case, and the present 
invention is applicable to a case in which the number of 
combinations to select subcan-iers to be transmitted is 
increased. The present invention is also applicable to a 
case in which combinations to select subcarriers to be 
transmitted is arbitrarily set. 

[0055] Moreover, the present invention is also appli- 
cable to a case in which combinations to select subcar- 
riers to be transmitted is independently set for each unit 
frame. This makes it possible to change the channel 
state during the reception of a certain packet and to re- 



duce the possibility that errors wilt continuously occur in 
the same packet without fail. 
[0056] The above embodiment has explained the 
case in which the subcarriers to be transmitted for each 
5 branch are changed in accordance with the number of 
retransmissions of a certain packet. However, the 
present invention is not limited to this, and it is applicable 
to a case in which the combinations of subcarriers to be 
transmitted for each branch are changed in accordance 
10 with various conditions of such as a channel quality, and 
the like. 

[0057] Furthermore, the OFDM communication appa- 
ratus that performs transmission diversity according to 
the embodiment of the present invention is mountable 
on a communication temninal apparatus and a base sta- 
tion apparatus in a digital mobile communication sys- 
tem. 

[0058] 0An OFDM communication apparatus of the 

present invention comprises subcarrier selecting means 
for selecting subcarriers to be transmitted from a given 
branch in accordance with the number of retransmis- 
sions of transmitting signals; and transmitting means for 
arranging signals transmitting from the given branch 
among the transmitting signals to the selected subcar- 
riers to perform TIFFT processing. 
[0059] According to the above configuration, the sub- 
earners to be transmitted for each branch are changed 
in the case of transmitting the certain transmitting signal 
for the first time and the case of retransmitting it. For this 
reason, in the case where an error occurs in a certain 
specific transmitting signal, it is possible to reduce time 
required for receiving the specific transmitting signal 
without any errors. 

[0060] @ln the OFDM communication apparatus of 
the present invention, the subcan^ier selecting means 
selects unique subcarriers for each unit frame. 
[0061] According to the above configuration, since the 
channel state can be changed while a certain transmit- 
ting signal is received, it is possible to further reduce the 
probability that en-ors will continuously occur in the 
same transmitting signal without fall. 
[0062] (g)A communication terminal apparatus of the 
present invention has any one of the above-mentioned 
OFDM communication apparatuses. 
[0063] 0A base station apparatus of the present in- 
vention has any one of the above-mentioned OFDM 
communication apparatuses. 

[0064] According to the above configuration, there 
can be provided the communication tenminal apparatus 
and the base station apparatus that is capable of reduc- 
ing time required for receiving a specific transmitting sig- 
nal without any errors in the case where an error occurs 
In the certain specific transmitting signal. 
[0065] ©An OFDM communication method of the 
present Invention comprises the subcarrier selecting 
step of selecting subcarriers to be transmitted from a 
given branch in accordance with the number of retrans- 
missions of transmitting signals; and the transmitting 
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step of arranging signals transmitting from the given 
branch among the transmitting signals to the selected 
subcan^iers to perfomi TIFFT processing. 
[0066] According to the above method, the subcarri- 
ers to be transmitted for each branch are changed in the 
case of transmitting the certain transmitting signal for 
the first time and the case of retransmitting it. For this 
reason, In the case where an error occurs in a certain 
specific transmitting signal, it is possible to reduce time 
required for receiving the specific transmitting signal 
without any errors. 

[0067] As explained above, according to the present 
Invention, since the subcarriers to be transmitted are 
changed for each branch in accordance with the number 
of retransmissions of transmitting signals, it is possible 
to provide the OFDM communication apparatus that 
performs transmission diversity capable of reducing 
probability that en^ors continuously occur in the same 
transmitting signal. 

[0068] This application is based on the Japanese Pat- 
ent Application No. HEI 11-240878 filed on August 
27,1999, entire content of which is expressly incorpo- 
rated by reference herein. 

Industrial Applicability 

[0069] The present invention is suitable for use In the 
field of the OFDM communication apparatus that per- 
fonns retransmission control. 



Claims 

1 . An OFDM communication apparatus comprising: 

subcarrier selecting means for selecting sub- 
carriers to be transmitted from a branch In ac- 
cordance with the number of retransmissions 
of transmitting signals; and 
transmitting means for arranging signals to be 
transmitted from the branch among said trans- 
mitting signals to said selected subcarriers to 
perfomn IFFT processing. 

2. The OFDM communication apparatus according to 
claim 1 , wherein said subcarrier selecting means 
selects unique subcarriers for each unit frame. 

3. A communication temnlnal apparatus having an 
OFDM communication apparatus, wherein said 
OFDM communication apparatus comprising: 

subcarrier selecting means for selecting sub- 
carriers to be transmitted from a branch In ac- 
cordance with the number of retransmissions 
of transmitting signals; and 
transmitting means for arranging signals to be 
transmitted from the branch among said trans- 
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mitting signals to said selected subcarriers to 
perform IFFT processing. 

4. A base station apparatus having an OFDM commu- 
5 nication apparatus, wherein said OFDM communi- 
cation apparatus comprising: 

subcanier selecting means for selecting sub- 
carriers to be transmitted from a branch in ac- 

10 cordance with the number of retransmissions 

of transmitting signals; and 
transmitting means for arranging signals to be 
transmitted from the branch among said trans- 
mitting signals to said selected subcarriers to 

IS perform IFFT processing. 

5. An OFDM communication method comprising: 

subcan^ier selecting step for selecting subcar- 
riers to be transmitted from a branch In accord- 
ance with the number of retransmissions of 
transmitting signals; and 
transmitting step for arranging signals to be 
transmitted from the branch among said trans- 
mitting signals to said selected subcarriers to 
perfonn IFFT processing. 
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